The Technical Regulation on Identity and Quality of Whey-based Drinks establish few parameters to dairy beverages, which may impair standardized product providing to the consumer. The ingathering of the physicochemical characteristics provides information that allow the standardization of the product and provide safety to the consumer, whereas the rheological characterization in important for the processing. Samples of five commercial brands of strawberry flavored dairy beverages, with ten to fourteen days of manufacture, from three different batches were analyzed in triplicate in order to study the percentage of protein, fat, pH, titratable acidity, total dry extract, fixed mineral residue and lactose. It was performed a colorimetric determination and verification of the presence of starch .The rheological tests were carried out in a rotational rheometer and the data was adjusted by Herschel-Bulkley's model. The statistical analysis was executed by an analysis of variance and the Tukey's test with 5% significance. The analysis showed that the percentages of lipids of three brands were below the required by legislation. Furthermore, the presence of starch in the composition was detected for all analyzed beverages. Both for the physicochemical and rheological parameters the brands of dairy beverage examined differed between themselves in several parameters. These results indicated the need to establish well-defined identity and quality standards aiming at product quality control and consumer safety improvement.
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INTRODUCTION
The consumption of dairy beverages has risen in the last few years, driven by the pursuit of a healthy life and food with high nutritional value (THAMER; PENNA, 2006) . Fermented dairy beverage is an established product in the dairy segment and it is of high economic importance to the dairy industry world wide. Increased consciousness about health benefits of dairy proteins, and an increasing amount of scientific documentation claiming health promotional effects of protein intake (MELLENTIN, 2013) , bring along expanded whey-based market opportunities. The market offers a great variety of products, as dairy beverages with a functional appeal (probiotics and prebiotics), reduced caloric value, enriched with nutrients and added with cereal and fruits (SEIBEL; CANSIAN, 2000; KRÜGER et al., 2008; CALDEIRA et al., 2010) .
According to the Technical Regulation on Identity and Quality of Whey-based Drinks (BRASIL, 2005) , dairy beverage is produced from milk, cheese whey or its derivatives, with or without the addition of other ingredients. The dairy basis must represent at least 51% (v/v) of the formulation. Fermented dairy beverages can be submitted to a fermentation process using yogurt cultures and/ or also can be added fermented milk. Be sides milk, cheese whey and dairy bacteria, the formulation of dairy beverages may contain optio nal ingredients (dairy or not), acidulants, flavorings, acidity regulators, stabilizers, thickeners, emulsifiers, colorings, conserva tives, pieces, pulp or juice of fruits and honey.
High protein content fluids, as fermented dairy beverages, can show wide variation of rheological properties in different conditions, due to the structural role of protein and the strong influence of composition and in gredient interaction (MASSON et al., 2011) . Understanding rheological properties of dairy beverages is critical for product development, design of flow processes, equipment design, quality control, storage and processing and in predicting the texture of foods (STEFFE, 1996) .
The physicochemical composition of the fermented dairy beverages are not fully established by legislation. This work aimed to characterize physicochemical attributes of commercial fermented dairy beverages and verify whether the samples are in agreement with legislation. In addition, the rheological properties of commercial fermented dairy be verages will be evaluated.
MATERIAL AND METHODS
Samples of five commercial brands of strawberry flavored fermented dairy beverages were acquired in April and May of 2012 in the local market of Lavras, in the state of Minas Gerais -Brazil. To ensure the comparability of characteristics that vary throughout the shelf life, all the samples had between 10 to 14 days of manufacture and three distinct batches of each brand were taking into analysis. The strawberry flavored samples were chosen because they are preferred in the market. The samples were taken to the Laboratory of Physicochemical Analysis from the dairy sector of the Food Science Department of Federal University of Lavras, where the physicochemical analysis were performed. A completely randomized design was adopted, with five samples of fermented dairy beverage, from three different batches and three repetitions. The beverages were stored under refrigeration until the consumer test.
The AOAC, 1995) . The to tal nitrogen content was used to determine the total protein by multiplying the total nitrogen content for a conversion factor of 6.38, in accordance to BRASIL (2006) . Soluble nitrogen in pH 4.6 (N soluble pH 4.6 )was determined by the macro-Kjeldahl method (33.2.18 method, AOAC, 1995) . The fraction of soluble nitrogen in TCA 12% (N solubleTCA 12% ) was executed by the micro-Kjeldahl method for milk (33.2.12 method, AOAC, 1995). The true protein was calculated multiplying the difference between the total nitrogen and the soluble nitrogen in TCA 12% by 6.38 (PEREIRA et al., 2001) .
The color of the samples was determined using the colorimeter Konica Minolta ® CM-5, with illuminant D65, specular reflectance excluded, 30mm diameter and an observer angle of 10º. The following values were measured: a* -shades of colors that go from aquamarine (-60) until purplish red (+60); b* -shades that go from blue (-60) to yellow (+60); and L* -luminosity between shades from black to white.
The rheological measures were performed in a rotational rheometer (Brookfield Engineering Laboratories ® DVIII Ultra model, Stoughton, MA,USA) with concentric cylinders, adapter for small samples 13R/ RP (19.05mm diameter and 64.77mm depth; Brookfield Engineering Laboratories ® , Stoughton, USA) and coaxial shearing sensor SC4-25 (4.78 mm diameter and 13.21 length; Brookfield Engineering Laboratories ® , Stoughton, USA). An ultra thermostatic bath (Nova Ética, Vargem Grande Paulista, SP, Brazil) was coupled to the rheometer to adjust the temperature of the sample. Samples with approximately 9.5 mL each were allowed to equilibrate at 5 ºC for 10 min and subjected to a pre-shear treatment.The flow curves of the beverages were determined using the increasing ramp of distortion rate (0.02 at 37.42 s -1 ). Each test took 8 minutes and 50 seconds, with 17 points taken. The tests were carried out in triplicate. A new sample was used for each repetition, to avoid possible time effects. For the shearing tension values and distortion rate, the rheological parameters were calculated by Herschel-Bulkley's method, represented by Equation (1) An analysis of variance was performed for the physical and chemical results, with the objective of detecting significative differences between the commercial brands of fermented dairy beverages. The differences between the means were compared by Tukey's test, at 5% of significance. The statistical analysis were performed using the statistical software SISVAR ® (FERREIRA, 1999) . .27) for commercial dairy beverages, fermented dairy beverages and fermented milk, respectively, along the storage. The lactic acid level (TA), expressed in Dornic degrees, was distinct for different brands, being greatest in sample A, followed by B, D, and E; brand C presented the lowest level of TA. The values found were similar to those found in fermented dairy beverages with 7 days of storage 69.17 ± 9.06 ºD by Bassi et al. (2012) , except for brand C. As observed, independently from the acidity of the beverages, the pH value did not alter proportionally. That is due to the great buffering capacity of the proteins and phosphates present in the formulation of the beverage (WALSTRA et al., 2006) .
RESULTS AND DISCUSSION
The analyzed samples presented differences with respect to the amount of lactose. Brands A and E presented the lowest lactose content and the greatest TA index among the analyzed brands. High tritratable acidity indices were related to the low lactose content due to the action of lactic bacteria, which consume lactose generating lactic acid. This relationshipwas not observed in brand C, which presented low level of TA%, lactose content, total solidsand ash content. Borges et al. (2010) researched the lactose level in liquid yogurts commercialized in Portugal; the found valued vary from 2.10 to 4.18 g/100g, amounts similar to those found in the dairy beverages analyzed in this study.
The percentage of both total solids content and ash content was different for every examined sample. Except for brand C, the values found were close to those obtained by Penna et al. (2001) The samples A and E showed greater protein content, followed by samples B and C. The smallest protein fraction was found on sample D. All the values found were above those observed in fermented dairy beverages (2%) produced with up to 50% cheese whey by Almeida et al. (2001) and similar to those obtained by Castro et al. (2008) , of 2.70% for beverages formulated with 30% of cheese whey. The regulation of the proteolysis intensity of the dairy cultures is necessary to avoid the development of serious flaws in the products along their shelf life, such as consistency reduction and increase of acidity (GURGEL; OLIVEIRA, 1995). Almeida et al. (2001) observed low proteolytic activity during the stocking of fermented dairy beverages formulated with yogurt culture.
It was possible to verify that every brand had starch in its formulation. Starch is largely employed in foods as additive to achieve the desirable stability, elasticity, viscosity and to create the desired texture (MARUYAMA et al., 2006) . Starch is within the optional nondairy ingredients foreseen by the Technical Regulation on Identity and Quality of Wheybased Drinks. However, the same legislation foresees that its addition must be indicated on the label (BRASIL, 2005) . This information was not observed on the labels of any of the studied brands, which implies that such brands are not within the requirements of product regulation. Table 2 presents the results of the average values and the standard deviation of the luminosity parameters (L*) and the color coordinates (a* and b*). All samples differed among themselves with respect to color (p < 0.05). Brand B stood out as the darkest tone (least value of L), followed by sample E. The use of low concentrations of cheese whey in the composition of dairy beverages can decrease the L* values of samples due the increase in the total solids in the product. High solids content decreases the reflection of light, making product darker, as observed in strawberry flavored dairy beverages from buffalo milk (CALDEIRA et al., 2010) . Taking into consideration that the studied beverages were strawberry flavored, the a* parameter must be analyzed with relevance, since it expresses how red the sample is. All samples presented positive a* values, tending to red color. Brand B had the most intense red coloration, followed by brand E. The differences found among the brands could be attributed to the different combinations of colorant and other ingredients used in their formulation. The a* parameter expresses the variation of colors from blue to yellow. All analyzed brands somewhat tended to the color yellow, except from brand C, which presented a negative b* value. Similar results were observed by Caldeira et al. (2010) , in which the coloration of the samples of strawberry flavored dairy beverages tended to the color red (a* > 0) and to yellow (b* > 0).
The rheological parameters obtained using the Herschel-Bulkley model are shown in Table 3 . The correlation coefficients (R²) were greater than or equal to 0.982 for all samples, evidencing good fit of the experimentation points with the proposed model. All brands of analyzed dairy beverages presented a typical non-Newtonian fluid behavior, evidenced in Figure 1 , which shows the non-linear relation of the shear stress with the shear rate of the beverages. Similar beha vior was obtained by Pena et al. (2001) and Castro et al. (2008) , for commercial dairy beverages and for probiotic fermented dairy beverages, respectively. As seen in Table 3 , the beverages presented a pronounced pseudo-plastic behavior. This trend can be observed by low value of flow index (n), less than 1 (between 0.28 and 0.45) and the high value of consistency index (K). According to Chhabra; Richardson (2008) , these characteristics are typical of a pseudo-plastic non-Newtonian fluid behavior.
The consistency index (K) is a parameter that informs about the viscous properties of fluids -greater values of K indicate more viscous behavior (KARACA et al., 2009 ).
Sam ple A presented the greatest consistency index (K), while sample E proved to be the least viscous sample among the analyzed ones.
The initial shear stress (s 0 ) refers to the independent term of the proposed mo del (Equation 1). Negative values of s 0 can be attributed to an insufficient number of points taken from the initial region of the curve of shear stress vs. shear rate during the rheological evaluation (OZEN; KILIC, 2009 ). Negative values for s 0 were also observed by PENNA et al. (2001) . On Figure 2 , a decrease in apparent viscosity was noticed, as the shear rate increased for all the fermented dairy beverages.
According to Vidal et al. (2006) , this behavior is due to modifications on the structure of the molecules with the increase of the velocity gradient. The chains of molecules tend to align themselves in parallel to the chain lines, which contributes to the decrease of leaking resistance. According to Horne (1998) and Lucey (2002) , the decrease of apparent viscosity in the samples, with the increase of the distortion rate, may have occurred due to the destruction of the weak existing physical bonds and to the decrease of interaction energy among the molecules. Horne (1998) defines molecular energy interaction as the sum of electrostatic repulsion and hydrophobic interaction; therefore, the decrease of apparent viscosity in samples with the increase of the distortion rate could be the result of the destruction of these interactions.
CONCLUSIONS
This study revealed that samples from different brands of fermented dairy beverages commercialized in the southern region of Minas Gerais present a wide diversitywith respect to the physicochemical and rheological characteristics. It was observed that some samples presented a lowerlevel of dairy lipids than that required by legislation, as well as the unlabeled presence of starch in their composition.
The Hershel-Bulkley model allowed the determination of the rheological parameters for commercial fermented dairy beverages. All samples presented a pseudo-plastic nonNewtonian characteristic. Sample A presented the more viscous behavior while sample E proved to be the least viscous among the analyzed samples. 
